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FILTERING PUMP ASSEMBLY 
BACKGROUND OF THE INVENTION 

1. Field of the invention 

The present invention relates to a filtering pump assembly. More particularly, the 
present invention relates to a portable pump assembly which includes a filter 
subassembly with a cage member for surrounding an inlet of a pump subassembly, and a 
replaceable filter element for covering the cage member. 

2. Description of the Background Art 

Many different types of portable pumps are known. For example, U.S. patent 
number 4,741,664 to Olmstead et al. discloses a portable pump that is suitable for 
pumping a corrosive liquid out of a standard 55 gallon drum. In the pump design of 
Olmstead, an inner tube is positioned coaxially within an outer tube, and a driven shaft 
is disposed coaxially inside of the inner tube. The inner tube protects the shaft from 
being contacted by the liquid being pumped through the intermediate space between the 
inner and outer tubes. A motor sits atop the assembly for spinning the shaft, and the 
shaft has an impeller mounted on the lower end thereof. 

Another portable pump design, similar to the design of Olmstead, is disclosed in 
U.S. patent number 4,627,790 to Bowes et al. 

Although the known portable pumps are useful for their intended purposes, a 
need still exists in the art for a pump having the ability to pre-filter the fluid being 
pumped therethrough to prevent entry of larger impurities thereinto. In particular, a 
need exists for a pump design in which a filter medium is removable and replaceable. 


SUMMARY OF THE INVENTION 

The present invention provides a filtering pump assembly, including a pump 
subassembly and a filter subassembly. 

The pump subassembly has an inlet portion with a first cross-sectional shape. 
The preferred cross-sectional shape of the inlet portion is circular, since the preferred 
pump inlet shape is cylindrical. 

The filter subassembly includes a foraminous cage member, having an opening 
formed therein of a shape corresponding to the first cross-sectional shape of the inlet 
portion, and configured to fit engagably thereon. The filter subassembly also includes a 
filter element formed of a porous material for placement in covering relation to the cage 
member. The preferred filter element is bag-shaped for placement covering and 
substantially surrounding the cage member. 

Preferably, the filter assembly includes retaining means for retaining the filter 
element in covering relation to the cage member. The retainer may be an annular 
spring clip having two ends which overlap one another, and having a finger grip formed 
at each end thereof. 

Accordingly, it is an object of the present invention to provide a filter assembly 
which is effective to bothjftter and pump a fluid material. 

It is a further object of the present invention to provide a filtering pump assembly 
which includes a removable and replaceable filter element. 

For a more complete understanding of the present invention, the reader is 
referred to the following detailed description section, which should be read in 
conjunction with the accompanying drawings. Throughout the following detailed 
description and in the drawings, like numbers refer to like parts. 


BRIEF DESCRIPTION OF THE DRAWINGS 

Figure y(s an exploded plan view of a portable filter assembly in accordance with 
the present invention; 

Figure ^is^a lower plan view of a support structure which is another component 
of the assembly of Figure 1; 

Figure /3^is a lower plan view of an impeller which is another component of the 
assembly of Figure 1; 

Figure 4^s side plan detail view of a cage member which may be one component 
of the assembly of Figure 1, also showing a pump pickup tube partially cut away; 

Figure f/L a cross-sectional view of the cage member of Figure 4, taken along the 
line 5-5 thereof; 


Figure 6 is an end plan view of the cage member of Figures 4-5; 

Figure 7 is a top plan view of a spring clamp which is another component of the 
assembly of Figure 1; 

Figure Yis a side plan detail view of an alternate cage member, also showing a 
pump pickup tube partially cut away; and 

Figure /is a cross section of an alternate filter element usable with the cage 
member of Eigure 8. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

OVERVIEW 

Referring now to Figure 1 of the drawings, a filtering pump assembly, in 
accordance with the present invention, is shown generally at 10. The filtering pump 
assembly 10 includes a pump subassembly 11 and a filter subassembly 20, which fits 
slidably and interferingly on to an impeller housing 19, which forms the inlet 48 at the 


lower end of the pump subassembly. 

Figure 4 illustrates a cage member 22 which is one component of the filter 
subassembly, interferingly fit over a generic pump inlet tube 21. In the illustration of 
Figure 4, the pump which is attached to the pump inlet tube 21 may be a hand operated 
pump, a foot operated pump such as for example, an air pump, or an electric pump of 
the type shown in Figure 1. Each of these types of pumps is known and is commercially 
available, and is usable with the filter subassembly 20 in the practice of the present 
invention. 

The electric pump subassembly 11 as illustrated in Figure 1 includes an external 
shell 12 surrounding and housing a mechanical drive drain 30. Pump subassemblies, of 
the general type described herein, are known and commercially available, but it is the 
applicant's understanding and belief that the known pump subassemblies do not include 
filters having replaceable filter elements, or any structure similar to the filter 
subassembly 20 as shown and described herein. 

The external shell 12 of the pump subassembly 11 includes a case 13, a pickup 
tube 14 attached to the case, and an impeller housing 19 attached to a lower end 18 of 
the pickup tube. 

The drive train 30 includes a motor 32, a drive shaft 34, and an impeller 36 which 
is disposed inside of the impeller housing 19. 

The filter subassembly 20 includes a cage member 22 which fits on and partially 
surrounds the impeller housing 19, a porous filter element 24 which fits over and 
surrounds the cage member 22, and means 26 for retaining the filter element in covering 
relation to the cage member. 

Each of the above-described components of the assembly 10 will be described in 
further detail herein. 


THE PUMP SUBASSEMBLY 

A. THE EXTERNAL SHELL 

The external shell 12 is provided to house and protect the mechanical drive train 
30, and to provide fluid flow passages therein, for the transport of fluid through the 
assembly 10. The shell 12 includes a case member 13 which may, optionally, include a 
batteiy case 38 for housing batteries to supply power for the filtering pump assembly 10. 
Where the assembly 10 is intended to be batteiy powered, a threadably removable cap 
15 may be provided, which may include an integral switch assembly 17. In such a 
configuration, electrical connections of the known and conventional type are used to 
form an interruptible circuit inside the battery case 38, to selectively activate the motor 
32, as needed. 

Alternatively, the pump assembly may be constructed and arranged to run off of a 
power wire (not shown) which could be connectable to a 12 volt vehicle battery, such as 
by a plug to fit into a cigarette lighter outlet. 

In a third alternative, the assembly 10 could be made to plug in to a standard 110 
volt outlet using standardized components. 

The shell 12 also includes a motor housing section 40 for housing and containing 
the motor 32, which is preferred to be an electric motor. The motor 32 includes a 
central shaft 33. 

The case member 13 also includes a fluid outlet fitting 42 below the motor 
housing section 40, and the outlet fitting has a fluid outlet port 44 formed integrally 
therein. The interior of the fluid outlet fitting 42 is hollow. The outlet fitting also has an 
upper plate 35 extending across the top portion thereof, and the upper plate has a 
central aperture formed therethrough, to allow the shaft 34 to pass through and connect 
to the motor 32. The upper plate 35 of the outlet fitting 42 is otherwise sealed off, so 


that fluid flowing through the hollow interior thereof is not allowed to flow into the 
motor housing section 40. A hose 45 may be provided attached to the outlet port 44, to 
direct fluid flowing outwardly therefrom to a location selected by a user. 

As used throughout the present specification, relative positional terms like 
"upper", "lower", "above", "below", and the like are used in reference to the orientation of 
the assembly 10 as shown in Figure 1, which is the preferred operational orientation 
thereof. It will be understood, however, that the assembly 10 could be turned on its side 
or inverted, and if so turned, these positional terms would no longer apply. These terms 
are used for illustrative purposes to assist the reader in understanding the structure of 
the illustrated embodiment, and are not intended to limit the invention. 

The shell 12 also includes a pickup tube 14, which is seala)?ly attached to the 
lower end of the fluid outlet fitting 42. The pickup tube 14 has an upper end 16 
adjacent the fluid outlet fitting 42, and a lower end 18 opposite the upper end. The 
pickup tube 14 is hollow and defines a first flow passage 25 therein for allowing fluid 
flow therethrough. The fluid outlet port 44 defines a second flow passage 46 therein 
which is in fluid communication with the first flow passage 25 of the pickup tube 14. 

The external shell 12 further includes the impeller housing 19, which is attached 
to the lower end 18 of the pickup tube 14, and which has an inlet opening 48 formed in 
the lower end thereof for receiving fluid therein. 

Preferably, the impeller housing 19 includes an integral support structure 50 
therein for reinforcingly supporting the lower portion of the shaft 34 to stabilize 

rotational movement of the shaft and the associated impeller 36. One possible 

i 

configuration of a usable support structure 50 is illustrated in Figure 2. The support 
structure 50 illustrated in Figure 2 includes an eyelet 52 for receiving the shaft 34 
therethrough, and three support arms 54 spaced at equal intervals of approximately 120 


degrees about the eyelet, to connect it to the outer wall of the impeller housing. Those 
in the relevant art will realize that alternative equivalent structures could be used, and 
that other numbers of support arms 54 could be provided. 

B. THE DRIVE TRAIN 

The drive train includes the motor 32, the shaft 34 and the impeller 36. The 
motor 32 is preferred to be a conventional electric motor. The shaft 34 is operatively 
connected to the motor 32 for movement thereby. Preferably, the shaft is directly 
coupled to the central shaft 33 of the motor for concurrent movement therewith. The 
impeller 36 is glued on to, or is otherwise fixedly attached, in known fashion, to the 
lowermost end of the shaft 34 for spinning movement therewith. As seen in the detail 
view of Figure 3, the impeller has a plurality of blades 56 extending radially outwardly 
from the central portion thereof, to push fluid outwardly in the impeller housing 19, and 
thereby to pump fluid upwardly through the inlet tube 14, and out of the outlet port 44. 

THE FILTER SUBASSEMBLY 

As noted in the overview section, the filter subassembly includes a cage member 
22 which fits on the outside of and partially surrounds the impeller housing 19, a porous 
filter element 24 which fits over and surrounds the cage member 22, and retainer means 
26 for retaining the filter element in covering relation to the cage member. 

■A. THE GAGE MEMBER 

Referring now to Figures 4-6, it will be seen that the cage member 22 is formed 
in the general shape of a foraminous basket 60, with a plurality of apertures 62 formed 
therein to allow fluid flow therethrough. The basket 60 may also have a central aperture 
63 formed in a floor portion 65 thereof. 

The basket 60 has an integrally formed cylindrical collar 64 extending upwardly at 
the top thereof, and the collar 64 has a circular opening 66 formed centrally therein to 



slidably and interferingly receive the impeller housing 19, so that the cage member may 
be protectively placed on the pump subassembly 11. The circular opening 66 is also 
shown in phantom by the broken line in Figure 6. The circular opening 66 conforms to 
the exterior shape of the impeller housing 19, which defines the inlet portion of the 
pump subassembly 11. 

While the embodiment of Figures 4-6 shows the collar 64 having a reduced 
diameter as contrasted with the basket 60, the collar could, alternatively, be made the 
same width as the top of the basket, if desired, without departing from the contemplated 
scope of the invention. 

Referring now to Figure 8, an alternative embodiment of a cage member is shown 
at 122, placed over and surrounding a generic pump inlet tube 121. In this embodiment, 
the cage member 122 is formed in the general shape of a cylinder 160, with a plurality of 
apertures 162 formed in the side wall 161 thereof to allow fluid flow therethrough. The 
cage member 122, in the embodiment of Figure 8, has a flat and solid floor portion 165 
at the bottom thereof. The side wall 161 also has upper and lower circumferential 
grooves 167, 169 formed therein above and below the apertures 162, to receive retainers 
therein to retain a filter sleeve 124 thereon. 

The cage member 122 also has an integrally formed cylindrical collar 164 
extending upwardly at the top thereof, and the collar 164 has a circular opening 166 
formed centrally therein to slidably and interferingly receive the pump inlet tube 121, so 
that the cage member 122 may be protectively placed on the pump subassembly 111. 
The circular opening 66 conforms to the exterior shape of the pump inlet tube 121, 
which defines the inlet portion of the pump subassembly 111. 


The filter element 24, 124 is formed from a porous material such as a non-woven 


B. THE FILTER ELEMENT 
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plastic or a durable filter paper. Preferably, the material of the filter element 24, 124 is 
made to be heat resistant to enable the filtering pump assembly 10 to pump hot fluids 
therethrough such as, e.g., hot cooking oil from a deep fryer apparatus. It is further 


a plurality of identical filter elements together with a single filtering pump assembly 10, 
to allow changing of the filter element when it becomes clogged. 


Where using the basket-shaped cage member 22 of Figure 4, the filter memberu£ 
is preferred to be formed in a bag shape, to cover and surround the cage member. 
Alternatively, where the cage member 122 is cylindrically shaped with a solid floor 165, 
as shown in Figure 8, the filter element is preferred to be made as a hollow sleeve 124 
(Figure 9) having openings 125, 126 formed in the top and bottom thereof. This sleeve 
may be slidably placed over the cage member 122 of Figure 8, and then retaining means, 
such as a pair of identical spring clips 68 as shown in Figure 7, may be placed at the top 
and bottom of the sleeve 124, engagably resting in the grooves 167, 169 of the cage 
member 122 to sealably retain the sleeve thereon. 

As an alternative type of filter member, a permanent filter member could be 
provided in the form of a foraminous sheathing for the cage member 22 or 122 having a 
multiplicity of closely spaced holes formed therein. Such a permanent filter member 
could be made of stainless steel with a multiplicity of holes formed therein, or could be 
made of a durable metal screen material. 


The means 26 for retaining the filter element 24 in covering relation to the cage 
member 22 is preferred to comprise a circular spring clip 68 having finger grips 70, 72 
disposed at opposite ends thereof, as shown in Figure 7. However, equivalent structure 
for the retaining means 26 could be provided by a hose clamp, by a stretchable heat- 


preferred to make the filter element 24, 124)disposable and replaceable, and to provide 



C. THE RETAINING MEANS 
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resistant o-ring, or by a wire member, to suggest a few examples. 

Although the present invention has been described herein with respect to a 
preferred embodiment thereof, the foregoing description is intended to be illustrative, 
and not restrictive. Those skilled in the art will realize that many modifications of the 
preferred embodiment could be made which would be operable. 

For example, an equivalent structure contemplated by the present invention, for 
the filter subassembly, might be to have a solid floor on a modified cylindrical cage 
member (not shown) having straight vertical side walls with openings 62 formed only in 
the side walls, and to have the filter element take the form of an annular sleeve (not 
shown) having openings formed in both the top and bottom thereof. In such an 
alternate embodiment, fastener means such as the spring clip of Figure 7 would be 
provided at both the top and bottom of the modified cage member. 

Another variation contemplated by the present invention is that the filter 
subassembly 20, as shown and described herein, could be used with a hand-operated 
pump in place of the electric pump shown in the drawings. 

All such modifications, which are within the scope of the claims, are intended to 
be within the scope and spirit of the present invention. 



